32 proliferation and reduces water loss under water-deficit conditions 33 34 35 Running title: 36 Gibberellin regulates xylem proliferation and transpiration 37 38 39 Highlight: 40 The loss of the tomato gibberellin receptors GID1s reduced xylem proliferation 41 and xylem hydraulic conductance. These contribute to the effect of low 42 gibberellin activity on water loss under water-deficit condition.
Introduction
between the two data points. Whole canopy conductance (Gsc) was calculated 202 by dividing E (transpiration rate/plant weight) by vapor pressure deficit (VPD). 203 The plant daily weight gain (ΔPWn) between consecutive days was:
where Wn and Wn-1 are the container weights upon drainage termination on 206 consecutive days, n and n-1. Following Eq. 2, the weight on day n is the sum of 207 plant weight on day n-1 and the weight gain ΔPWn-1 208 1 n n n PW PW PW
The whole-plant WUE during a defined period was determined by the ratio 210 between the sum of the daily plant fresh-weight gain (ΔPW) and water 211 consumed throughout this period (comulitative daily transpiration -PDT):
Isolation of guard cells for qRT-PCR analysis 214 Guard cells from tomato leaves were isolated according to Nir et al. (2017) . 215 Briefly, 20 g of fully expanded leaves without the veins were ground twice in a 216 blender in 100ml cold distilled water, each time for 1 min. The blended mixture 217 was poured onto a 200-µm mesh (Sefar AG, Heiden, Switzerland) to remove 218 mesophyll and broken epidermal cells. The remaining epidermal peels were 219 rinsed thoroughly with deionized water. The peels were then transferred into 220 10-ml buffer (Araújo et al., 2011) Calculation of theoretical specific hydraulic conductivity (Kts) 263 To evaluate xylem specific hydraulic conductivity, we used the modified Hagen- To examine the contribution of the three GID1 receptors to plant water status, 280 we first compared the rate of water loss in M82 and all single and double gid1 281 mutants under water-deficit conditions. All plants were grown until they produced five expanded leaves, after which irrigation was stopped and the soil 283 was allowed to dry out progressively. recovered and necrotic lesions were found only on several leaves ( Fig. 1B) .
294
These results suggest that the loss of GID1, similar to increased DELLA activity 295 (Nir et al., 2017) , reduces water loss under water deficit conditions. They also 296 propose that GID1a has the most prominent role in this process.
297
Leaf area in four-weeks-old gid1a gid1b2 was smaller, but in gid1a, similar to 298 M82 ( Fig. 2A ). Since gid1a exhibited reduced water loss but similar leaf area 299 to M82, we further focus on this line. We first analyzed microscopically the 300 abaxial leaf epidermal tissues of M82 and gid1a. We did not find significant 301 differences in stomatal index ( Supplementary Fig. S1A ), suggesting that the 302 loss of gid1a does not change the ratio between pavement cells and guard cells.
303
Also stomatal density was not affected by the mutation ( Supplementary Fig.   304 S1B), suggesting that the total number of stomata in gid1a is similar to M82.
305
Previously we showed that all double mutants exhibit reduced whole plant After 14 days without irrigation, plants were rehydrated and recovery was assessed after 10 days. Harvest index (total yield to vegetative fresh weight). Data in A, B, and C (taken from 15 different plants) are graphically presented as whisker and box plots. Fig. 1 . The gid1s exhibit reduced water loss under water-deficit conditions. A. Average leaf relative water content (RWC) of control M82 and gid1 single and double mutants grown with or without irrigation for 7 days ± SE. Values are means of eight replicates ± SE. B. Representative M82 and gid1a gid1b2 plants grown under normal irrigation regime (+irrigation) or without irrigation for 7 days. After 14 days without irrigation, plants were rehydrated and recovery was assessed after 10 days. Transpiration rate in M82 and gid1a under water limited conditions. After two weeks of irrigation on the lysimeters, irrigation was gradually reduced (50% of the previous day transpiration, automatically controlled by the system for each plant separately) until it was completely stopped. Transpiration rate in selected representative days during the water deficit treatment are presented; 2 days before the beginning of the water-deficit treatment (-2) and 2, 6 and 10 days into the drought treatment. A. Two-month-old M82 and representative CRISPR-Cas9 derived sly1 mutant. Scale bar = 3 cm. B. Representative petiole cross-sections of M82 and sly1 stained with Wiesner stain. sly1 and M82 petioles with similar diameter (the mutant leaves were much older) were microscopically analyzed. Scale bar = 100 μm. Fig. 7 . gid1a plants exhibit high harvest index in the field under irrigation and drought conditions. M82 and all single gid1 mutant were planted in the field, Plants from each line were planted randomly and were irrigated normally throughout the experiment. Half of the plants of each line were irrigated normally for three weeks and then irrigation was stopped until harvesting (approximately three more months). A. Plant vegetative fresh weight (after removal of all fruits) at harvest. B. Total fruit yield (green and red fruits). C.
Figures
Harvest index (total yield to vegetative fresh weight). Data in A, B, and C (taken from 15 different plants) are graphically presented as whisker and box plots. 
